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K, WHREERKREEE. M. F0E7F5)m
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Wh A iy T8 DA RE A5 R AR AR 0, A IR SR
Hlumina MiSeq M FF-6, 43500 f Fe fn e
FE )5 AN A S TP AZE YY) 16S tDNA V3-V4 [X
Fea, X H RIS S Z e A T R BT
DIHA4E 7R LDA 1) & R ML R B A 5cH S 4% .

L ARR

L1 ERIHY R

A5 F 2020 4% 1 2 2020 4F 3 A £
R4ttty , wEWEALRE. Bk, KE. A
U AF ST 4 B 45 2F (Health 20N EL 5 22 )5 A8 6 45
4(LDA 41)%& 10 3k(3 1), LDA Wizl ly 5%

“Diagnosis, treatment and control of left displaced

abomasum in cattle”!"l, G §44—m IR B,
Wik HORZH B RIS 35 i L3R 2.

F 1. FBHAMFBIRR. BRIDARE
Table 1.
in each group

Parity, month age and days in milk of cows

Groups Quantity/head Parity Month age Days in milk
Health 10 2.00+£0.71 33.78+6.48 18.22+1.99
LDA 10 1.89+0.79 32.67+7.71 17.78+3.38

2. EFFEOH BREMFIEFH S (TYRERM, %)
Table 2.
diets for transition dairy cows (DM basis, %)

Peri-parturient

Composition and nutrition levels of the

Post-parturient
Item

period period
Ingredients
Corn silage 20.50 16.52
Corn 8.30 20.14
Soybean meal 12.50 4.86
Wheat meal 3.50 4.88
Oat hay 45.60 -
Rapeseed meal 3.60 -
Cottonseed meal 3.50 -
Premix" 2.10 -
Choline 0.40 -
Alfalfa hay - 22.63
Premix® - 0.60
Extruded soybean - 7.54
Brewer's grains - 5.51
Cottonseed - 10.19
Fat powder - 0.99
NaCl - 0.74
Calcium phosphate - 1.49
Calcium powder - 0.59
NaHCO; - 0.79
Molasses - 2.53
Total 100.00 100.00
Nutrition levels®
Dry matter 50.17 50.36
NE_ (Mcal/kg) 1.39 1.71
Crude protein 16.88 18.14
Neutral detergent fiber  42.44 30.3
Acid detergent fiber 26.87 20.68
Calcium 0.35 1.03
Phosphorus 0.36 0.69

D: The premix provided the following per kg of the diet: VA 600
KIU, VD; 150 KIU, VE 6600 IU, Cu 2525 mg, Fe 4150 mg, Mn
4200 mg, Zn 10025 mg, Co 60 mg, moisture<10%. 2: The premix
provided the following per kg of the diet: VA 1404 KIU, VD;
351 KIU, VE 7020 IU, biotin 140 mg, beta-carotene 23.4 mg, Cu
3240 mg, Zn 16200 mg, Mn 3240 mg, Se 95 mg, Co 48 mg, I
216 mg, moisture<10%. ¥: Net energy of lactation was calculated
value, while the others were measured values.
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1.2 HARSE

H R4 Health 4171 LDA 44525 ZE(HREA
5 g, WABAAE, W5 fE MR ARA IR
i
1.3 BRI

W REA R 2= B g rh BB A= i A W RO R
AR B iUl IR DE U 3/ (1 I NP = e i P i L
SE DNA $2BGH & 32 R4S DNA, HAE 1%
T REA B e L VKA 5 4% S ol AT 5 14 338F
(5'-ACTCCTACGGGAGGCAGCAG-3') 5 806R
(5'-GGACTACHVGGGTWTCTAAT-3") X} FEA 168
tDNA 19 V3-V4 X317 PCR 3, FFH%E PE
P 3E SO  f# A Ilumina Miseq PE 2500 “F & 1T
W . Miseq Wl 77 15 21 5 006 DU 5 45 48 25 BR
barcode 5 primer P, ik — LRI AIA.
57 5452 clean tags. 7E 97%HMILEESME T, A
i qiime (v1.8.0) ¥ 4 i 47 v 43 28 #5 1k . oc
(operational taxonomic units, OTUs)3RZEFI¥ FliF:
B H OUTs 3R F 41 5 M I A W Bcdie e A 7
FoXT, 1SR AEARRYR 2515 B 5 &K TR
5. [FE, R TREGE RO SIS
BT RRAE A & 03 AP IR U
1.4 FUR TS HT

K AR 23 (ANOSIM) 7 92 1135 21 7] o
JNAL Unifrac BEES; KR J5 2293 B (ANOVA)
L Alpha ZHEPE; SR SPSS 19.0 Geit#k 4Lk
By A o 18 A A 6] a3 S K S s SR A
STAMP AR INAE F-FE 1) KEGG; FiRsr#r
YEEI 8 4 J3vegan™ R package; P<0.05 F/R#ER
W, P<0.01 FREFWEE.
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2 HRAAT

2.1 FEEHMEBEY T R EREESB

2.1.1 BEEFAEGEI K A g5 R
7 Tags J¥ 41 1803187 4%, BREAR & i A1k,
AT IRE A 3L Tags FP414 1401000 4%,
S EANFEARASF] 70050 45 S, Hirk Q20
1 Q30 X433 98%F 93% . A Y AG M 4 K
AF VB LA R T BT, W R R S5 T oK
212 HAHRTYREHSEMEEE: T
i1 £ T S e e A ) B, AT )4
A e sk Y/ N E R N oy N R o)
i, FUFEE RS, mE 1A AT, FEE
AROT 5N R EE I, R AR SR e S
G TS, RUIFEA R 5
W e T RAF, BRI AR
Rank-abundance Hi£& 7] IR iR 2 AEPER 2 N TF
1, BRpyfh = B Fn 5 5 . B 1-B o, B
& Rank {ERYIGIN, F= BB HZ8E T
Fe, FRWIRE S T IRl X 5 B R0 BT
2.1.3 ZHERMAEY OTUs % : Illumina MiSeq
V-G 25 ARG, XA A3 97% AR )
FEHEAT AT 3 PR BT RS, XIRESL AT OTUSs
%1t )5, Health 4, LDA 404 #3E3R75 1765 4~
1951 > OTUs, Health 21 #1 LDA 21 k£ i 3£ 5 OTUs
1681 4~(E 2).

2.1.4 TAEYIBETE Alpha ZBEEEEAMHT: Alpha £
FEPE T F 43 B BE G 9 B AR W VR 2R
Shannon #1 Simpson N AELHEFESL; Chaol
M ACE S EEH5 %50, W& 3 al %0, LDA 4
#J Chaol., ACE. Shannon. Simpson 8% 5 F
Health 4, 255 2 3 (P<0.01).



PERESE | fUEMAFR, 2021, 61(3) 753

(A) Health-1
' Health-2
Health-3
Health-4
— Health-5
— Health-6
— Health-7
Health-8
Health-9
Health-10
LDA-1
LDA-2
LDA-3
LDA-4
LDA-5
LDA-6
LDA-7
6@%@ 5@%Q 6°Q QS)@ S @QQ QE)@QQQQQ LDA-8
® LDA-9

Number of sequences — LDA-10

1000

Observed species

500

B
®) Sample ID
Health-1
le-01 Health-2
Health-3
Health-4
| Health-5
le=021 |\ — Health-6
‘ — Health-7
Health-8
Health-9
Health-10
LDA-1
LDA-2
LDA-3
LDA-4
LDA-5
LDA-6
LDA-7
LDA-8
LDA-9
LDA-10

Abundance

1e-03

le-04

le-05

0 500 1000
Rank

B 1. HRPUMMSEREEESHT
Figure 1. Analysis of uniformity and richness of species in samples. A: rarefaction curve can directly reflect the
rationality of the amount of sequencing data and indirectly reflect the abundance of species in the sample; B:
rank-abundance curve can be used to explain species abundance and species uniformity.

2.1.5 AV Beta ZRMESHT: Beta ZHF
P IR AR 5 A AR I i A W A T 2 R A
8 | Health LV, A3 o A ik 22 4% R (non-metric
multidimensional scaling, NMDS)5 & Ak Fr 43 #7
(principal co-ordinates analysis, PCoA)F UL 43 Bkt
2. Health 270 LDA B} 4 £ EREYEE OTUs A Beta ZARLL. 1116 4 o] LTS, PRATR L
P ) W eE R A 25 . F& T Bray-Curtis 5.1,
Figure 2. OTUs distribution results of fecal microbial Adonis 347 . 715 25 281 1 TH TR R A9 261 1) 22 57 Ok
genes in Health group and LDA group. HNZES, g R uwE s s,

LDA
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3. Health 850 LDA B4 EERMEY Alpha ZH IR
Figure 3. Alpha diversity index of fecal microorganisms in Health group and LDA group. A-D: boxplots of
bacterial alpha diversities evaluated by Simpson’s diversity index, Shannon diversity index, Chaol index and
ACE index. Different numbers in the picture denoted a P value of different alpha diversity index among groups;
each boxplot represent the median, interquartile range, minimum, and maximum values.
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4. Health 2870 LDA B4 ZEEHEY Beta Z A 1EHEE
Figure 4. Beta diversity index of fecal microorganisms in Health group and LDA group. A: scatterplot from
NMDS analysis based on Bray-Curtis and unweight UniFrac distance in bacterial communities; B: scatterplot
from PCoA analysis based on Bray-Curtis and unweight UniFrac distance in bacterial communities.
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R=0.655, P=0.001

150f
) | !

50

ot . . ——
Between LDA Health

5. Anosim DI FAEBEENES

Figure 5.  Anosim analyzes the differences in

community structure between groups. Between is the
rank obtained by sorting the distance values between
the two sets of samples. The R value is between (-1, 1),
and the R value is greater than 0, indicating that the
difference between groups is significant, and P<0.05
indicates statistical significance.

2.2 Health 211 LDA HZ$E A WA SRS
TEAN A 732K E I Ry A A R0 51 32047
PrdpiRe, IARE] 19 AL 36 L 57 AH
87 A, 137 A& UFFZM], B @ 3 4
YA E R TR 10 B9PIRhIER T 2047
221 [10REZK: BT R B
(Kl 6-A), JERETE ] (Firmicutes) . 4L ¥F & ']
(Bacteroidetes)h £5 2H ZE i A I 31 1Y = LR 1]
FCHJELRE R T AR 42 B2 fix 2 (Health 41 73.98%,
LDA #H: 72.99%); & ZEWTEHI], HAFE
£ Health 417y 21.18%, LDA 41y 21.80%. X
BETR ] (Tenericutes) . “EIETAI 1(Proteobacteria) , Y&
IR (Spirochaetes) . PEtdIAT 1(Verrucomicrobia) .
A 1 (Actinobacteria) . #5171 1(Cyanobacteria)
TM7 W1 ] BT H ] (Fusobacteria)ft Health 4 [
FEXSF=BE S350 2.30% ., 0.58%. 0.93%. 0.06% .

0.37%. 0.04%. 0.21%. 0.03%, 7E LDA ZHf94H
XFEESHIN 1.61%. 1.51%. 0.39%. 0.95%.
0.07%. 0.27%. 0.07%. 0.14%. Yj Health ZH#{ Lt ,
LDA HHHEfEET T, BT, BT, AR
[T B B % TH R (P<0.05), M2JEi) ], M7
I THY = B 2% T F%(P<0.05)

222 BRI K 6-B R T AN R HE
8010 R, T8 E BRE RN Ruminococcaceae)Hl
Xof 72 i 5 e (Health 2 : 48.46%, LDA 4H : 41.95%).
E 12 B Bl (Lachnospiraceae) . TH i & K M Bt
(Paraprevotellaceae) . T (Bacteroidaceae) |
R EFBH Clostridiaceae) , FRWIHFH Rikenellaceae) .
S24-7 WFL . PR W B (Erysipelotrichaceae) .
p-2534-18B5 R IRMEFF W FH Mogibacteriaceae)
7 Health 415514 9.86%.2.35% . 1.87%.2.64% .
2.87%. 2.51%. 1.67%. 0.76%. 0.87%, {E LDA
4350 12.56% . 3.70% . 3.19%. 2.59% . 1.74% .
2.20%. 1.55%. 2.62%. 1.92%. 5 Health ALt
LDA HPUFEBL . p-2534-18B5 HARL . RAMEFF
PR RH I B A 2 T R (P<0.05), R E BRI AL B
WAL 3= B 2 N B (P<0.05)

223 BAREFEKY: WEAKHE B (& 6-C),
Health ZHF1 LDA 27354 87.93% . 83.81%H/F
Y1) reads AR KB F EEHE AT 10 BIH R
R . BRMRTE R JE (Oscillospira) (Health 2 :
2.01%, LDA 41: 3.31%). CF231 )& (Health 41 :
2.05%, LDA 4: 3.28%). K& (Clostridium)
(Health £ : 2.16%, LDA 4 : 1.99%). 5-7N15 i
J&(Health 2H: 1.10%, LDA 4: 2.42%). % H ¥k
B J& (Ruminococcus) (Health 2 : 1.03%, LDA 4 .
1.32%). F K H )& (Roseburia) (Health 41 :
0.95%, LDA 4 : 1.16%) . ZEBR T J& (Coprococcus)
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Figure 6. Taxonomic compositions of gut microbial communities in different levels from Health groups and LDA
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groups. A: taxonomic distribution of gut microbial communities from each sample at the phylum level; B: taxonomic
distribution of gut microbial communities from each sample at the family level; C: taxonomic distribution of gut
microbial communities from each sample at the genus level.
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(Health 41: 0.61%, LDA 4. 1.11%). ZFi8Elk
J& (Treponema) (Health 41 : 0.93%, LDA 4.
0.39%). Dorea )& (Health 21 : 0.87%, LDA #:
0.76%) . SMB53 1% J& (Health 41 : 0.36%, LDA 4 :
0.46%). 5 Health MFL, LDA 4 BRI EH 8 |
5-7N15 W)@ M B i 2 T (P<0.01), I iEiA
J& 1= B B 2T % (P<0.05).
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Figure 7. Analysis of the difference of fecal microbial communities between Health group and LDA group. A:

linear discriminant analysis (LDA) effect size (LEfSe) analysis displayed significant bacterial differences in fecal
microbial communities between Health group and LDA group. The LDA score (logl0)=3 and P<0.05 are listed.

B: cladogram made by LEfSe reflecting the phylogenetic distribution of fecal microbial communities between

Health group and LDA group.
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STAMP difference analysis of fecal microorganisms in the Health group and LDA group at the genus level.
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Revealing the impact of left displacement of the abomasum on
fecal microbes of dairy cows by 16S rDNA amplicon sequencing
technology
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Abstract: [Objective] Our study aims to measure the changes of microbial flora in feces of healthy postpartum
cows and cows suffering from left displacement of the abomasum (LDA), so as to explore the relevance between
LDA occurrence and the flora, and assess its potential impact on body metabolism. [Methods] We used 16S rDNA
High-Throughput Sequencing technology to determine the 16S rDNA V3-V4 region sequence of microorganisms
in the feces of 10 healthy cows and 10 cows with LDA. [Results] The diversity analysis indicated that there were
significant differences in microbial diversity and community composition between healthy group and LDA group,
and the fecal microbes of the LDA cows had higher species abundance and population differences. The analysis of
the top 10 species with the largest abundance at the level of phyla, family, and genus showed that the abundances of
Verrucomicrobia, Cyanobacteria, Proteobacteria, Fusobacteria, Bacteroides, p-2534-18B5, Mogibacteriaceae,
Fusobacteriaceae, Oscillospira, 5-7N15 and Faecococcus in LDA cows increased significantly (P<0.05), while the
abundances of Spirochetes, TM7, Ruminococcaceae, Rikenellaceae and Treponema decreased significantly
(P<0.05). Functional prediction analysis showed that the functional genes related to carbohydrate metabolism and
lipid metabolism pathway in cows with LDA were greatly up-regulated, while those related to genetic information
processing were significantly down regulated. [Conclusion] Our findings confirm that the changes of fecal
microorganisms in dairy cows before and after LDA, and provide a foundation for a deeper understanding of the

pathogenesis and early diagnosis of LDA.
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